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WHAT IS CLAIMED IS: 

1. A buffer/driver circuit having one or more inputs and an output for driving a 
load comprising: 

a first logic circuit path having one or more buffer inputs and a buffer output; 

and 

a second logic circuit path receiving the one or more buffer inputs and 
generating a first logic output coupled to the buffer output, wherein the first logic 
output enhances a current drive capability of a first logic state of the buffer output in 
response to a first logic combination of the one or more buffer inputs and a first logic 
state of a first control signal, and a first power supply voltage is coupled to the second 
logic path by a first electronic switch in response to the first logic state of the first 
control signal and decoupled from the second logic path in response to a second logic 
state of the first control signal. 

~2~. THe~Buffef/dfiver cifcuiFof claim TTErffier comprising a tHM~logi^ircuir 
path receiving the one or more buffer inputs and generating a second logic output 
coupled to the buffer output, wherein the second logic output enhances a current drive 
capability of a second logic state of the buffer output in response to a second logic 
combination of the one or more buffer inputs and a second logic state of a second 
control signal and a second power supply voltage is coupled to the third logic path by 
a second electronic switch in response to the second logic state of the second control 
signal and decoupled from the third logic path in response to the first logic state of the 
second control signal. 

3. The buffer/driver circuit of claim 1, wherein the first logic path comprises: 

a first logic circuit receiving the one or more buffer inputs and generating an 
intermediate logic output as a logic combination of the one or buffer inputs; and 
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4 an inverter having an input coupled to the intermediate logic output and an 

5 output forming the first logic output. 

1 4. The buffer/driver circuit of claim 3, wherein the second logic circuit path 

2 comprises: 

3 a first power-gated logic circuit having a positive power supply node coupled 

4 to the second power supply voltage, a negative power supply node, one or more logic 

5 inputs coupled to the buffer inputs, and an intermediate logic output generating the 

6 first logic state in response to a logic combination of logic states of the one or more 

7 logic inputs and generating the second logic state at the intermediate logic output in 

8 response to the first logic combination of the logic states of the one or more buffer 

9 inputs and the first logic state of the first control signal, wherein the first electronic 

10 switch has a first node coupled to the first power supply voltage, a second node 

1 1 coupled to the negative power supply node, and a control input coupled to the first 

12 control signal; and 

113 a-power PFET having-a~gate-coupled-to-the-intermediate-logic output^of the 

14 first power-gated logic circuit, a source coupled to a second power supply voltage and 

15 a drain forming the first logic output. 

1 5. The buffer/driver circuit of claim 2, wherein the third logic path comprises: 

2 a second power-gated logic circuit having a negative power supply node 

3 coupled to the first power supply voltage, a positive power supply node, one or more 

4 logic inputs coupled to the buffer inputs, and an intermediate logic output* generating 

5 the second logic state in response to the logic combination of logic states of the one or 

6 more logic inputs and generating the first logic state at the intermediate" logic output 

7 in response to the first logic combination of the logic states of the one or more buffer 

8 inputs and the second logic state of the second control signal, wherein the second 

9 electronic switch has a first node coupled to the second power supply voltage, a 



AUS920040023US1 



17 



PATENT 



10 second node coupled to the negative power supply node, and a control input coupled 

11 to the second control signal; and 

12 a power NFET having a gate coupled to the intermediate logic output of the 

13 second power-gated logic circuit, a source coupled to the first power supply voltage 

14 and a drain forming the second logic output. 

1 6. The buffer/driver circuit of claim 4, wherein the first electronic switch 

2 comprises an NFET having a source coupled to the first node, a gate coupled to the 

3 first control signal and a drain coupled to the second node, wherein the NFET couples 

4 the first power supply voltage to the first power-gated logic circuit in response to the 

5 first logic state of the first control signal. 

1 7. The buffer/driver circuit of claim 5, wherein the second electronic switch 

2 comprises a PFET having a source coupled to the first node, a gate coupled to the 

3 second control signal, and a drain coupled to the second node, wherein the PFET 

-4 eouples-the-seeond~power-supply-voltage-to^ — 

5 response to the second logic state of the second control signal. 



AUS920040023US1 



18 



PATENT 



1 8. A buffer/driver circuit having one or more buffer inputs and a buffer output 

2 for driving a load comprising: 

3 a first logic circuit path having one or more inputs coupled to the buffer 

4 inputs, a first output, a first buffer output, and a second buffer output; 

5 a second logic circuit path receiving one or more buffer inputs and generating 

6 a first logic output coupled to the first buffer output, wherein the first logic output 

7 enhances a current drive capability of a first logic state of the first buffer output in 

8 response to a first logic combination of the one or more buffer inputs and a first logic 

9 state of a first control signal, and a first power supply voltage is coupled to the second 

10 logic circuit path by a first electronic switch in response to the first logic state of the 

1 1 first control signal and decoupled from the second logic circuit path in response to a 

12 second logic state of the first control signal; and 

13 a third logic circuit path receiving the first output and generating a second 

14 logic output coupled to the second buffer output, wherein the second logic output 
"15 enhances" a~current"drive"capability 

16 in response to the first logic combination of the one or more buffer inputs and a 

17 second logic state of a second control signal, and a second power supply voltage is 

18 coupled to the third logic circuit path by a second electronic switch in response to the 

19 second logic state of the second control signal and decoupled from the third logic 

20 circuit path in response to the first logic state of the second control signal. 

1 
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1 9. A data processing system comprising: 

2 a central processing unit (CPU); 

3 a random access memory (RAM); 

4 an input output (I/O) interface unit; and 

5 a bus for coupling the CPU, RAM and I/O interface unit, wherein the CPU has 

6 a buffer/driver circuit having a first logic circuit path with one or more buffer inputs 

7 and a buffer output, a second logic circuit path receiving the one or more buffer 

8 inputs and generating a first logic output coupled to the buffer output, wherein the 

9 first logic output enhances a current drive capability of a first logic state of the buffer 

10 output in response to a first logic combination of the one or more buffer inputs and a 

1 1 first logic state of a first control signal, and a first power supply voltage is coupled to 

12 the second logic path by a first electronic switch in response to the first logic state of 

13 the first control signal and decoupled from the second logic path in response to a 

14 second logic state of the first control signal. 

1 10. The data processing system of claim 9 further comprising a third logic circuit 

2 ' path receiving the one or more buffer inputs and generating a second logic output 

3 r „ coupled to the buffer output, wherein the second logic output enhances a current drive 

4 capability of a second logic state of the buffer output in response to a second logic 

5 combination of the one or more buffer inputs and a second logic state of a second 

6 control signal and a second power supply voltage is coupled to the third logic path by 

7 a second electronic switch in response to the second logic state of the second control 

8 signal and decoupled from the third logic path in response to the first logic state of the 

9 secorid"c6ntfol signal: 
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1 11. The data processing system of claim 9, wherein the first logic path comprises: 

2 a first logic circuit receiving the one or more buffer inputs and generating an 

3 intermediate logic output as a logic combination of the one or buffer inputs; and 

4 an inverter having an input coupled to the intermediate logic output and an 

5 output forming the first logic output. 

1 12. The data processing system of claim 11, wherein the second logic circuit path 

2 comprises: 

3 a first power-gated logic circuit having a positive power supply node coupled 

4 to the second power supply voltage, a negative power supply node, one or more logic 

5 inputs coupled to the buffer inputs, and an intermediate logic output generating the 

6 first logic state in response to a logic combination of logic states of the one or more 

7 logic inputs and generating the second logic state at the intermediate logic output in 

8 response to the first logic combination of the logic states of the one or more buffer 
9 — inputs-and-the-first-logic-state-of-the-first-control signal, wherein-the first-electronic 

10 switch has a first node coupled to the first power supply voltage, a second node 

11 : coupled to the negative power supply node, and a control input coupled to the first 

12 control signal; and 

13 a power PFET having a gate coupled to the intermediate logic output of the 

14 first power-gated logic circuit, a source coupled to a second power supply voltage and 

15 a drain forming the first logic output. 

1 13. The data processing system of claim 10, wherein the third logic path 

2 comprises: 

3 a second power-gated logic circuit having a negative power supply node 

4 coupled to the first power supply voltage, a positive power supply node, one or more 

5 logic inputs coupled to the buffer inputs, and an intermediate logic output generating 
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6 the second logic state in response to the logic combination of logic states of the one or 

7 more logic inputs and generating the first logic state at the intermediate logic output 

8 in response to the first logic combination of the logic states of the one or more buffer 

9 inputs and the second logic state of the second control signal, wherein the second 

10 electronic switch has a first node coupled to the second power supply voltage, a 

1 1 second node coupled to the negative power supply node, and a control input coupled 

12 to the second control signal; and 

13 a power NFET having a gate coupled to the intermediate logic output, of the 

14 second power-gated logic circuit, a source coupled to the first power supply voltage 

15 and a drain forming the second logic output. 

1 14. The data processing system of claim 12, wherein the first electronic switch 

2 comprises an NFET having a source coupled to the first node, a gate coupled to the 

3 first control signal and a drain coupled to the second node, wherein the NFET couples 

4 the first power supply voltage to the first power-gated logic circuit in response to the 
5 firsHogic state of the first control signal. : 

1 15. The data processing system of claim 13, wherein the second electronic switch 

2 comprises a PFET having a source coupled to the first node, a gate coupled to the 

3 second control signal, and a drain coupled to the second node, wherein the PFET 

4 couples the second power supply voltage to the second power-gated logic circuit in 

5 response to the second logic state of the second control signal. 
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1 16. A data processing system comprising: 

2 a central processing unit (CPU); 

3 a random access memory (RAM); 

4 an input output (I/O) interface unit; 

5 a bus for coupling the CPU, RAM and I/O interface unit, wherein the CPU has 

6 a buffer/driver circuit having a first logic circuit path having one or more inputs 

7 coupled to the buffer inputs, a first output, a first buffer output, and a second buffer 

8 output, a second logic circuit path receiving one or more buffer inputs and generating 

9 a first logic output coupled to the first buffer output, wherein the first logic output 

10 enhances a current drive capability of a first logic state of the first buffer output in 

1 1 response to a first logic combination of the one or more buffer inputs and a first logic 

12 state of a first control signal, and a first power supply voltage is coupled to the second 

13 logic circuit path by a first electronic switch in response to the first logic state of the 

14 first control signal and decoupled from the second logic circuit path in response to a 
—15 seeond-logic state of the-first-control-signal r and-a-third logie circuit-path-reeeiving-the" 

16 first output and generating a second logic output coupled to the second buffer output, 

17 wherein the second logic output enhances a current drive capability of a second logic 

18 state of the second buffer output in response to the first logic combination of the one 

19 or more buffer inputs and a second logic state of a second control signal, and a second 

20 power supply voltage is coupled to the third logic circuit path by a second electronic 

21 switch in response to the second logic state of the second control signal and 

22 decoupled from the third logic circuit path in response to the first logic state of the 

23 second control signal. 



